The plastid genome of the colorless, nonphotosynthetic protist Astasia longa resembles that of the photoautotrophic species Euglena g r a d i s but is only half the size (73 kb instead of 143 kb). A large number of intact ribosomal protein genes, rRNA genes, and tRNA genes have been identified in the 50% of Astasia ptDNA that has been sequenced (Siemeister and Hachtel, 1989; Siemeister et al., 1990a Siemeister et al., , 1990b. No genes for photosynthetic function have been found except rbcL. A similar loss of photosynthetic genes has occurred from ptDNA of a nonphotosynthetic parasitic flowering plant, Epifagus virginiana (Wolfe et al., 1992). The ptDNA of A. longa is a functional genome, since the large subunit of Rubisco and transcripts of a number of the protein-encoding genes have been detected (Siemeister and Hachtel, 1990).
Epifagus virginiana (Wolfe et al., 1992) . The ptDNA of A. longa is a functional genome, since the large subunit of Rubisco and transcripts of a number of the protein-encoding genes have been detected (Siemeister and Hachtel, 1990 ).
The reduced ptDNA of A. longa must be maintained to express at least one protein with nonphotosynthetic function that is essential for euglenoid flagellates. Here we report on additional genes on the ptDNA of A. longa that encode plastidic ribosomal proteins (Table I) . The results corroborate other findings that genes coding for components of the plastid translational apparatus have been specifically retained on the ptDNA of A. longa.
We have cloned and sequenced XbaI fragments X6 (4.0 kb) and X11 (2.9 kb) and the 1.5-kb BglII fragment B9 of A. longa ptDNA (for location of these fragments, see Siemeister and Hachtel, 1989) . By comparison with the complete sequence of the chloroplast DNA from E. grucilis (EMBL accession No. X70810; Hallick et al., 1993) , ribosomal protein genes rpl2, rp120, rp122, rp123, and rpsl9 were identified. rp123 and rpsl9 are split genes in both E. gradis (Christopher et al., 1988) and A. longa. rp123 of A. longa contains two class I11 introns (1 13 and 103 bp in size), whereas three class I11 introns were found in E. gradis rp123 (for classification of introns, see Hallick et al., 1993 Plastidic ribosomal proteins L2, L20, L22, L23, and S19. L2: 68% identical amino acids (93% similarity accounting also for the conservative substitutions); L20: 44% (82%); L22: 42% (77%); L23: 49% (83%); S19: 52% (85Vo). ments (Stem and Gruissem, 1987) . We also detected short motifs in the 5' leader sequences of these genes that are complementary to the 3' end of A. longa 16s rRNA and that, therefore, might serve as ribosomal binding sites. The deduced amino acid sequences show a high degree of conservation for A. longa L2 compared with L2 of E. gracilis (68% identity; Christopher et al., 1988) , Marchantia (56%; Fukuzawa et al., 1988) , and tobacco (53%; Sugiura, 1992) chloroplasts. At variance, proteins L20, L22, and L23 are less conserved, and conservation of S19 is intermediate. The N terminus of L20 is significantly more conserved between different species than is the C terminus, e.g. 50% identity between A. longa and E. gradis was found in an N-terminal overlap of 65 amino acids. A common feature of the deduced proteins is their high content of Lys, which is characteristic of most ribosomal proteins.
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